In this article, the author establish new estimates on generalization of Hermite-Hadamard-like type inequalities for three times differentiable functions whose its third derivatives in absolute value at certain powers are convex, s-convex and s-Godunova-Levin functions of two kind, via Riemann-Liouville fractional integrals.
Introduction
Theory of convex sets and convex functions play an important role in different fields of pure and applied sciences. In recent years, the concept of convexity has been extended and generalized in various directions using novel and innovative techniques, see [1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 18, 19, 20] . It is known fact that many important inequalities in the literature are direct consequences of the applications of convex functions, for details see [2, 3, 4, 5, 7, 9, 10, 11, 12, 13, 15, 17, 18, 19, 20] .
Dragomir [2, 3] had introduced a new class of convex functions, which is called s-Godunova-Levin functions of second kind. Also Dragomir showed that for suitable choices of s the class of s-Godunova-Levin functions of second kind reduces to the known classes of convex functions.
Inspired and motivated by the reserch going on in this field, Noor et al. [11] introduce and investigate a new class of convex functions, which is called s-Godunova-Levin functions of first kind. Some new fractional HermiteHadamard inequalities are obtained for these two new extensions of GodunovaLevin functions.
In this section we recall some previously concepts. First of all let I = [a, b] ⊆ R be an integral and R be the set of real numbers. Definition 1. A function f : I ⊆ R → R is said to be convex on I if the inequality f (tx + (1 − t)y) ≤ tf (x) + (1 − t)f (y) (1) holds for all x, y ∈ I and t ∈ [0, 1], and f is said to be concave on I if the inequality (1) holds in reversed direction.
Many inequalities have been established for convex functions but the most famous is the Hermite-Hadamard inequality, due to its rich geometrical significance and applications, which is stated as follow: Let f : I → R be a convex function defined on an interval I of real numbers, and a, b ∈ I with a < b. Then the following double inequalities hold:
Both inequalities hold in the reversed direction if f is concave.
Definition 2.
A nonnegative function f : I → R is called to be s-convex in the first sense on I if the following inequality
for all x, y ∈ I and t ≥ 0, and for some fixed s ∈ (0, 1].
Definition 3.
A nonnegative function f : I → R is called to be s-convex in the second sense on I if the following inequality
It can be easily seen that for s = 1, s-convexity reduces to ordinary convexity of functions defined on [0, ∞).
Definition 4. [4]
A nonnegative function f : I → R is called to be P -function on I, if the following inequality
for all x, y ∈ I and t ∈ [0, 1].
Definition 5.
[6] A nonnegative function f : I → R is said to be GodunovaLevin function on I, if the following inequality
for all x, y ∈ I and t ∈ (0, 1).
Definition 6.
[11] A nonnegative function f : I → R is said to be s-GodunovaLevin function of first kind on I, if the following inequality
for all x, y ∈ I and t ∈ (0, 1), and for some fixed s ∈ (0, 1].
It is obvious that for s = 1 the definition of s-Godunova-Levin functions of first kind collapses to the definition of Godunova-Levin functions. 
for all x, y ∈ I and t ∈ (0, 1), and for some fixed s ∈ [0, 1].
It is obvious that for s = 0, s-Godunova-Levin functionss of second kind reduces to the definition of P -functions. If s = 1, then it reduces to GodunovaLevin functions.
Definition 8. The beta function, also called the Euler integral of the first kind, is a special function defined by
We give some necessary definitions and mathematical preliminaries of fractional calculus theory which are used throughout this paper. 
and
respectively, where Γ(α) is the Gamma function defined by Γ(α) =
In this article, a new general identity for continuously three times differentiable functions is established. By making use of this equality, the author establish new estimates on generalization of Hermite-Hadamard-like type inequalities for three times differentiable functions whose its third derivatives in absolute value at certain powers are s-convex and s-Godunova-Levin functions of two kind, via Riemann-Liouville fractional integrals.
Lemmas
In this section, for the simplicity of the notation, let
for any α > 0 and 0 ≤ a < b.
In order to prove our main results, we need the following lemma:
, where a, b ∈ I 0 with 0 ≤ a < b. Then, for any α > 0 we have the following identity:
Proof. By integration by parts, we can state
By similar way we get
By the equalities (3) and (4), we get the desired result.
Lemma 2. For any 0 ≤ a < b in R and a fixed p ≥ 1, we have
Note that, due to
for α > 0 and any t ∈ [0, 1], by Lemma 2 we have
3
Inequalities for s-convex function 
where
Proof. From Lemma 1, we have
Since | f | is s-convex in the first sense on [a, b], we have
By substituting (7) in (6), we get the desired result. 
Proof. From Lemma 1 and using Hölder integral inequality, we have
which completes the proof. 
Proof. Firstly, we suppose that q = 1. From Lemma 1, we get
Secondly, we suppose that q > 1. From Lemma 1 and by using the powermean integral inequality for q, we obtain
where µ 2 (α, s) is defined as in Theorem 3.3.
Since | f | is s-convex in the second sense on [a, b], we have
By substituting (9) in (8), we get the desired result. 
By substituting (11) in (10), we get the desired result.
for a fixed q > 1, then the following inequality holds:
Proof. From Lemma, by using Lemma 2 and Hölder integral inequality we have
where µ 3 (α, s) and λ 3 (α, s) are defined as in Theorem 4.1.
Proof. From Lemma 1 and by using the power-mean integral inequality for q, we obtain
By substituting (14) in (13), we get the desired result. 
which completes the proof. Proof. From Lemma 1 and by using the power-mean integral inequality for q, we obtain 
